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b/c*#^#(Col^T©— 


PI ::^ 

Synopsis 

Yoshida, Makoto (Department of Zoology, Faculty of Science, Kyoto University, Kyoto 
606, Japan): Web site selection of four spider species inhaldted stream site—An analysis 
on the factors of coexistance in relation to prey abundance—. Ac/a ararhnoL, 27: 261-282 
(1977). 

Several authors pointed out that different spider species select different scaffolds. For 
example, Enders (1974) stated that two species of the genus Argiope coexist by selecting 
different scaffolds. 

But the kind and the quantity of preys caught by each spider species have not been investi¬ 
gated at the place where several species coexist. 

So the author analyzed the ecological distribution of each species in relation to prey dis¬ 
tribution and the condition of scaffolds; then he investigated the quantity of preys caught by 
each species at various sites selected by spiders, and analyzed the conditions of coexistence of 
several species. 

Four spider species investigated inhabit sympatrically at stream side. Meta kompirensis 
and Tetragnatha spp. (T. praedonia and T. japonicd) weave only at the space above the stream, 
but Leucauge magnifica weaves both at the space above the stream and among plants on the 
bank. Meta makes the largest web and Leucauge makes the smallest one, so Meta weaves 
mainly at the place with lower coverage and Leucauge with higher coverage, Vjut Tetragnatha 
weaves both at places of lower and higher coverage. 

Prey insects are caught mainly by the webs above the stream, especially at the place where 
Meta and Tetragnatha weave frequently. It seems that Tetragnatha concentrates on such 
a place because of prey abundance, for this species abandons unproductive webs and weaves 
at another place. The concentration of Meta is not due to prey abundance, but due to the 
good condition for weaving. Leucauge can not weave at such a place because it’s small web 
can not be made there owing to poor scaffolds. 

The interferences among spiders change the web distribution of each species also. Inter 
ferences shorten the web-keeping time of each species, especially of subordinate species 
{Leucauge and Tetragnatha) and subordinate individuals (smaller individuals). But many 
insects are caught at places where interferences occur frequently, so the number of insects 
caught by spiders is larger there than at the place where interferences occur rarely. Therefore 
subordinate species (or individuals) can coexist with dominant species (or individuals) if the 
latter does not keep the resource exclusively at the place where prey insects are abundant. 


Enders (1974) {t, a A' T'^ M O 2mti^ ^ ^ ch U 

^ ^ Duffy( 1962, 1966), (1969) (Cj;oT 
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lBK*;^^T^a®i5ll®a^•^gic:■ol;■>-rffl^}'^f^ttl3i^<!:'/i$n■r®/i:l,x 

SF*3 • aPEl®^#PBlH#4, !i<^:^<!;'i@*3tl.Ti/''^j:l/^. 

0nmncoikutxnKMirzmm^pmntm#rsi^'i^(DmJ^®bMz^m'<?>c.tKi:.-:>x, 

Lfc. 

tib^K^fz^o, 

«-' 5 . ±fzum<Dm\^LXh^fzfzh^fzmi-k^m^nm«^^^Mo]\m^(^^^^n • • 


ilSSii, MlBTl:Jtli|®iPj^Jll3^^^^@ (giftlli l~1.5m) ic*'(,^r, 1975^ 8 3~11B (miffl : 

9 0rHi) ii4~2iB mm: sbpbD ®2iii, m^Bm:■fl'^fz. smxsm 

®|5H’7?Jfe*9, Jlti^ 1.25mxl.25m ®16|a®;5J]^lKlc:^SiJL/c (Fig. 1). iS3:iti2®±git^*9|CB/J\ 
$*9 > "S'®^ (9 1^filfiS 1™ ffjt^®^;()5(,'i ~Fii(tSi9 

oTO^r, 9'x'^;r-i^ + ^Xi;'*^gittL0±K;i^i4$oTl,''5. #96’5^Kic:*Jl->T 3 9>® 1 J>9±*s-^tl;6^ f, 
q 4~11®8 9^5!5K* r^'ait±J, -C-nJ^^® q 1~3 • 12-16 ® 8 rjlli^j i 

htz. 

q 1*5-7 t/c q 2 - 44 'i-KttT* 

y (iffiSilt; Im) ®^f;tlS^;b, q 3 iCil^®ia;6^c: ;!'■y+ 4 m) i)i, q 9 • 13—16 [Cii-9* 

+ i;9'X' (KS 4— 5m) *S;6ii^$i9, q 11 jCtiT 1^9^ / ¥9' (iS$ 2~3m) ;()iit:^!4x.TI/''T, y 
^®iiffi®fc^6®S:®*)^^)SL■rl.^5. tt!j^®»SKJ:o-r#9^)]^K«-, 50%)>l±ffl 

q 3 — 4 • 8 — 9 • 12-13 . 16® 7:5jgE, 25-50% 0 q 2 ■ 11 * 14-15 ® 4 95'JI^K, 25% J>(T® 
q 1 . 5-7 • 10®5 9b-JgE®3®PiicK53-L;fc. 

i)|»Kaiilb/cit«tt®9'^«, y?t 5/cy-ffix.Tft;:l^Sij5tb, m#MW-r:%Zi-bKy vij 
-XUWih, ffl±fcv^/■cfi^^:iil)i®|gK, Mbfc. 

• iiA, $ bi'®i@««, ^sg^^PB^^ab-c (ii;bi-^if® 

|^•ofc8J! 6 tiixmm^m-^irZwMcomfSX-i,?, 

lo-iopt^&^i^bicfi'j^i:-^*;- tfz, 6-9 0®4bPb1B, 

if-5m!m®B#P!S'eS>5 4lit409)—8li#KiiliSb*. § bK14 • ISj^BiCtt, momWXzm^fz:^* i' 

q 3 •iiij:gB^n^'n5E'3'o, tfci5Bij:(i, 7j<®±iij i-sm ® 

20m Kt>fz-oXm’ombX (Fig. 1 #M) 0, -e®|l|fl! 

«a*biigsbA. 


bT, 21 ®#S't?(il^:i([®^l/''=>#';?■* 9'''^:|4®9* — K a '9 9'"^: {Metakompirensis), 
T '>9" A 9''^f4®XX '> n 9/ 4' 9'”^ (Leucauge magnifica) • T iypif ■X^ {Tetragnathapraedonid) • X 
•y-A'9* T (T.japonica) (D A'^^MMz. 1. tl b t)7j<¥F3ffl^'l) < *9 , Mt|5#jS® 
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Fig. 1. Map of the study area. Figures on the left shoulder of each quadrate indicate 
the quadrate number. S: Stone, PI: Pool, R: Rapid, I.: Lynonia neziki , Pu: Puerania 
thunbergiana, Po: Polygonum cuspidatum, B: Boehmeria tricuspis. E: Erigeron 
linifolius. These plants were used for scaffholds by spiders. Guts (chained line) 
for artificaial scaffholds were stretched among plants from August 15 th to 21th. 
Quadrates were classified into three groups by coverage as follows: more than 50% 
(Q3-4-8-9T2T3T6, enclosed by dotted line), 25-50% (Q2T1T4T5), and less than 
25% (Ql-5-6*7T0, enclosed by thin line). Moreover, each quadrate was classified as 
“above stream” if the surface of water accupied more than one third of the quadrate, 
and as “bank” if not. 


{Araneus ventricosus) 3 ^ {Nephila clavatd) 
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ill 




Fig. 2. Changes of the number of spiders found in the study area at each time (a: 16:00, 
b: 19:00, c: 4:40). Spotted areas indicate wanderers, and open areas web owners. 
Solid arrows represent the time when 10 individuals of Leucauge magnifica were 
introduced, and broken arrow when guts were stretched among plants. L: Leucauge 
magnifica, T: Tetragnatha spp.. A: Araneus ventricosus, M: Meta, kompirensis. 
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trli, r-yi-H'r^ : 

len^iwu#, ^^ice-oBKitio 

m^K4mo'd-ic, (¥[g. 2) 

*s. 

^^-7/ K3'?/-e-Ctt, 19If# i 4 l«f40^>(C(i©o 

33%0.±0{M{:iiAm^h-oX0tz. c®aii, -^icc0'iisxm8mM:6^ii&m^miti5L, Maitina 

.htSS?L. rSlq® 6B#bg*.i^i|g;&JibBbJ6, Sll^tMtXlCli'f ^ F >) $>if, Htt'B 

lii:^t'SlJAX£l,\ ^®WJli!]fCC.®#£-C^ x-c, ^xti^< 

fsi;, 

(l^ft ll~12mm) icf®*;^®®<H* 14.5 mm B.±) i bICitSS tTl,'-5 3 (C«, 

<fv]^im^x>o^m\mi-ixmxTj$.-:>x0fz (Fig.s). 


Time of day(hour^ 

I ■ I " T " 



Fig. 3. The period of making and keeping the web of Meta kojnpiresis. Solid lines 
represent the period of making the web. Black belts represent the period that large 
(18-19 mm)-medium (14-15 mm) individuals kept the web, and shaded belts the period 
that small (11-12 mm) individuals kept the web. large-medium individuals began to 
make and leave the web earlier than small individuals did. 
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■SB * 

Q43ffli6Bt(Cii24^, 

X ©igBffJ^^fC ii, WM(D^lilMt6 itifSA-ofc. 

5~9 • 0~7-e*!9, ^niC^^trmJ5!®14~15H^ct|■201ffi^Abfc<^: 

t-rig^t>-oi:©/j:©m75il^b<iil)PLfcA5, ■ffi|*S5!li20EE|SSiCii;'t-^yc. -o©t?16H!c: 
«fi{*SicliiOfet 0 (citM'^5 i i feic, i^gSdi 31-Cg?./;. « ®mi8B 

o©Ttt, ?tiCi¥b<iil!^-5. A':tey x®|f@if#s|iii, BBi B/SiBt • 

C0\ii)AC^-A^±nm^fz-b^, MSoAiC^mL, A. 

:&xc(DAoK'^X(dW.i.c^^^x, xcx, x 
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Fig. 4. Comparison between total web-keeping time and total wandering time of each 
body length. L: Leucauge magnifica, T: Tetragnatha spp., M: Meta kompirensis. 
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Fig. 5. Relation of the web size to the body length of spider. Open circles; Meia 
kompirensis, triangles: Tetragnatha closed circles: Leucauge magnifica. 


(Fig. 4). c5,0)3J;-5 K, 

:t:t ->n * if bt® 5 l>®®, i: 

3affl#:giSi®ic^§ifflll#,ii Fig. 5 ®c'i <, ^y K ali#SlCj±bTfc 
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S HI K 

(t/cfaj-ffip]— 

®"e fe, <0 

«• « ® ^3- 


1 . 

iiSi^rt®«gSSttt§Bfe^i9^</i:®®t?, leufi 

191)^, $ biC6~9 Bic:o®-Ctt41lt40^>(C^btl/c|gfflf:^, #@ • Ht!»3 9Bra1* 

8 B'^Si-nm^Lfz (Fig. 6A). 

BolWKIi, rilD^J trli q 2 • 12 • 14 IC, rgliift±J 'trtt q 4 • 8 IC^ < , 
r^Sft±J ®q 5~7 • 9~11, i<iCq 6 • lOfCii^g btlT®4'®. 1-25 m 

X 1.25m 1.98i*.yi:ll*c^3L-C®5Ci*^LT®5. 

®oi3r-5?tMK(i, q 5~7:foJ;t>'q 9-llKxL**fcl<:, SdMiciiiitffl/c 
q 6 • 10KfeltSgt-5®A^J?».btl, q 5 • llfflMfe;()'4'l9^< 

I« ®(fi 1.45 iffi®. 

c:tii(;^^LrT->i-*''4'"^ii, SoWj • ftffl ir-^iiit±j i < ic q 7 

(MWjiCiiq 8 fe) iC^LfJL/, I< MW 3. 81 • liSf 3. 74 i a tT4'"^®Ji'&ti T/X ^ 

4r^-ry K3'7 4'"^®|iifcl^li(c: r-^g5i±J IC©^^,>*'L, i < (C q 7lCtt^|^ffl58%Ai*uf3L'C, 
b fe5.86i#L<S;®. 

(Table i), 

K3-7^•'^:(i®g;®/h$®:i'li?KKAi/cj;i9, T'>7-*''7" 

■=6 t T® 7;. 

ffl ® St£ 19 ©IS® «■. «T (1959) (C8) -e|IS-<T.;?^-t (Table 2A), 

■> o * --7 / K3'7 7''^rtli5>l)Jfflfitil9ii^9/'<, IMKT 9^ —-7 / K 3'7 

i LXt •> a :fj r-JiT MW • ISWife 

iC, i < lCi't,iJ,i 

cctr, (Fig. 7), 

rglgSt±J i rjlli^j i©PB'jlct>W.«^«^4:ix Jitiic:):^LriiK Fglfilt 
±J /■c:'l)-tC|g=£-iS'pT®5T->7-*''7"*®¥lilftg;(i, fe®®. q 7 t fc 


Table 1. Compari.son of the number of webs per quadrate in relation 
to the coverage of quadrates. 


Coverage 

No. of quadrates 

Leucauge 

Tetragnatha 

Meta 

<25* 

5 

1.4 

3.0 

3.6 

25 - 50* 

4 

12.0 

0.3 

1.0 

>50* 

7 

13.8 

2.7 

0.3 
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Fig. 6. Distribution of web owners (A) and resting spiders (B). Figures indicate the 
number of spiders in each quadrate. L: Leucauge magnifica, T: Tetragnatha spp., 
M; Meta kompirensis, EP: early period (August 3-11 th), LP: late period (August 
14-21 th). Other symbols are same in Fig. 1. 
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i::4 


ffl * 


Table 2. Degr ee of the overlap of the distributions between 2 species (A), between web 
owners and resting individuals (B), between preys (number of preys caught per web 
at each quadrate) and web owners (C). L; Leucauge, T: Tetragnatha, M: Meta, 
EP: early period, LP: late period. Figures show the values of overlap index 
(Morisita, 1959). Unit area: 1.25 mxl.25 m. 


Combination of species 




L-T 

L-M 

T-M 

Overlap of the distributions of web owners between 

EP 

0.41 

0.10 

0.74 

2 spp. 

LP 

0. 37 

— 

— 

Overlap of the distributions of resting individuals 

EP 

0.86 

0.71 

0. 92 

between 2 spp. 

LP 

0. 98 

— 

— 



Leucauge 

Tetragnatha 

Meta 

Overlap of the distributions between web owners 

EP 

0.93 

0.70 

0.17 

and resting individuals of each sp. 

LP 

0.77 

0.41 

— 



Leucauge 

Tetragnatha 

Meta 

Overlap of the distributions between preys caught 

EP 

0.17 

0.76 

0.89 

by web and web owners 

LP 

0.15 

0. 94 



L T M 
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Fig. 7. Average body length of spiders in each quadrate (mm), 



Symbols are same in Fig. 6. 
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^ / K 3 4 i q 7< , i < K q 7 

2 . 

L1/ ■> 7c J6 fC, i}^ idii-r i,CttiiX^^Ui)^'Dtc. -e C tr iC W^# L- 

L7c (Fig. 6B). L/cTjSoTC®S- f-'tt Fig. 2 lC:^k 

L7cW^fe-oT®7j:®fa|if:i!J;}9 fecbTi <, 

0tiW](C«q3 • 8 • 12/i i'(C^ < , (1« = 1.74) -^*5. It 

jejKTiSi, liAiliiit'e.fe.Sq S .llffliJTi^q 4-t;feMij(c;it-sr(4;.tiW7)^J§ftJL, Si4’t(k«rsi< « 
o7c (Ii = 2.55. 7i:*>aiAfl(*^|5i®7Ai'&® Ij li2.13). 

itufi • ItWi fete q 3 . 4 • 8®3'3®A)l^l><iC:^ti^®75%0.±7)S))'l)iL- 
h(Dm (i|tjjffl2.92, titgj3.62) 7)^b fenjjj;-5 id'LA- 

V a ^ '/^httc, q 8 • 11® 2o®Al;gtC^tt®69^7ii5WllL-r®5At)K, I«®fS 
l>4.16<i:,ili<, 

3S7)Sq 3~4 • 8 • lltC^ctJbT^Sfctofc:, *7j:i9S:f0i( (C8) -trATfe (Table 2At j,y^mi 
'OWS.-o Xis <0 . ^ bo 4®®5>;f);i L < MTi: o A® S. 

Ac:A:g-ffiAiK, |g®))-*i#:.tLA®.5(@(tffl^}'lli-<!:®S7j:l9|f^-3<J65i (Table 2B), AA-y 
ayy • Itffii blc:fii5#®5)-?(J®S7i: 19 iiA^ t - 3 - / k 3 >2 Ali* b < /Jn$ 

<, T-ytA'A^ Ali'&®ct3[b^®(gi7j:o/c. tK 3 A A"&A5q 8 ® 4 K IJ i q 11® 

ruyy iS«ASi^ici4q nctbx<6ct, ®-o[JAAAyp 


1 



6 

9 


5 



10 

0 

152 

42 


2 

18 

6 

3 



1 

15 


7 

44 

0 

2 

0 

1<57 

7 

5 

10 

9 

6 

0 


T 



0 

0 



33 




96 

0 


7 

11 






0 



0 

18 

0 

0 

78 

18 


15 

0 




M 







0 

0 



237 

189 


56 






Fig. 8. Distribution of prey insects caught by the web in each quadrate. Figures 
indicate the number of preys per web per day. Symbols are same in Fig. 6. 
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(i< JiHaWrilHlb^Blr'ei^.t-rSc.i, ctiK^iL-cr-y-i-if 

q 3 . 8 (f]»5tcttq 4t>) ^^hU>^MMp^\tLXM'i%L, q 7 icjitt, L-Cii«-r-5,4tr^ 
^-7/ i^'a ^q 
lal^^irct, ®Ml5tii#;ibti5o 

3. 

1 affl-5 ^SK■o^,^ 

1 B*fci9 imi>tct)CDUWl.^^Mz (Fig. 8)*. 

;!-*'> a jfetC®-<fcJ;-5IC rilli^J Kfe rM'(iit±J ICh^-&-r6Ai, gtlM-ftHi 

ti^-i<(Cq 7-e(iJ; < tfcT^'"x^^!9Sb 

7;ltl33Klil-^*tii^L/cq 6-Cfe, tASiXS^tl?>. (/''•ofa'-J ^--7/ K3'7;7'^r 

rg|g(t±J tcmitixi.^6:f}i, q 7'trfeoife^<|lf*i;6^;6^oT® 
S ■> D;r- 7"^:®Ji^i;itiibt®ij. 

'ErC-b, c:tl-<!:IB®5K|ji®M(i^ Cj Si (Table 2C), 

« <* fel =F 


1. *t«*'e.*fc=Fi$®«Sil 

sa® ■=e®|f-ctt, Srt ' SrB]^i^-fftllfli#;®|g^®MA2)^bK'L(i'i;<i i9, §''t 

0^*2:$ns. itib®^i!i;*, ■SA^®*^;6^t.^*;»:ig)c5(;K^y-r, ^>*lbTA/c. 

A. fllA®^Sfe j^K®;i(i'Si3®f#'6,±iCJ;o-CftA;g-*^ffl®^"^ii®iS$tlS:®'&a?, (A®3o 

*5®®^-.iii;^ig$tl,St-eiC, ftA®@6^*SbAi 

#A, Cffl*M.icti•t^6^ii;^ci(^:•rs. 

B. @A®)i!c5t) (A®3oiC|K^>bA. 

B 1. -gA^As|afflf#t.£^iii.'[i-rii^-t:(A® 3oic/ME5^bA. ® v4>$AO(ciS ® 

® gA^?)s|g(cASi-r<’fc#t,£;4Si||B-S:®^. /a* d-o 

If S «cl ® SiSi ic ii# fc^WA ® *IS ic # & fc. 

B2. cna, (i)5S^ic««A5^^, @ gi55>(aini^-rs«-^, ® 

2o|C:5}(tA. ®®:®^«ffA^A5^-®j,<i;(cg^®ffl;£?lS. @-t(iftA^;6sftt.i(c;ii^3f!.SCi 

(/"'. 

C. S^j-^'eabS. 

2 . 

«-^®ffiAiiaK^®aj®iiffi«, mA^-tmcoinhxt&fimmuA^ $nao tha-^- ci^^smg 

* 4[lI®iS*'Cttffl:Sdi®(l’^fco®-r®acgt-e®I^StiBlt-e*oA®arf4 • ife, #■ 

gA'y-tt^-riBiib/c. 2 mm ffift®.ri.x Ij ^-Ht'AM® 

iifflo®TBcix ij *®5pl^^Bl;-t?fiJ-9r, cxx ij *®i!K^^bT:g^b'tl,''S. 
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Table 3. Frequency of various kinds of interferences between intruder and web owner 
after intrusion. A: driving away of intruder by web owner, B: occupation of web by 
intruder, C: partial destruction of web by intruder, D: complete destruction of web 
by intruder, E: steal of prey by intruder in owner’s web. T-L shows Teiragnatha 
intrudes into Leucauge. 


Combination 
of species 

A 

Intruder < Web 

BCD 

owner 

E Total 

A 

Intruder > Web 

BCD 

owner 

E Total 

grand 

total 

L-L 

32 

3 

1 

0 

0 

36 

6 

5 

1 

1 

1 

14 

50 

T-L 

40 

0 

0 

0 

2 

42 

6 

2 

0 

0 

1 

9 

51 

M-L 

3 

0 

0 

1 

0 

4 

1 

1 

0 

4 

0 

6 

10 

Total 

75 

3 

1 

1 

2 

82 

13 

8 

1 

5 

2 

29 

111 

T-T 

7 

1 

0 

0 

3 

11 

2 

7 

0 

1 

2 

12 

23 

L-T 

0 

1 

0 

0 

1 

2 

2 

2 

1 

2 

0 

7 

9 

M-T 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2 

0 

2 

2 

Total 

7 

2 

0 

0 

4 

13 

4 

9 

1 

5 

2 

21 

34 

M-M 

8 

0 

5 

0 

0 

13 

2 

1 

0 

0 

0 

3 

16 

T-M 

6 

0 

1 

0 

5 

12 

0 

0 

0 

1 

0 

1 

13 

L-M 

2 

0 

0 

0 

0 

2 

0 

0 

0 

0 

0 

0 

2 

Total 

16 

0 

6 

0 

5 

27 

2 

1 

0 

1 

0 

4 

31 

grand total 

98 

5 

7 

1 

11 

122 

20 

19 

2 

11 

5 

54 

176 


(Tables), 1!K<D ^ O'fS. Z. fz. 

0 Ai 

Table 4. Dominance and subordinate relationship among species. A: intruder destructs 
owner’s web completely, or occupies owner’s web, B; Intruder is drived away by 
owner, or escape from the web after partial destruction of web. Meta is most 
dominant, and Tetragnatha is most subordinate. Average body length of Meta, 
Leucauge, Tetragnatha is 14.3 mm, 12.0 mm, 9.9 mm respectively. M-L shows Meta 
intrudes into Leucauge. 


Combination of species 

Frequency 

A 

B 

Dominant species 

M-L 

10 

5 

Meta 

L-M 

0 

2 

Meta 

M-T 

2 

0 

Meta 

T-M 

2 

16 

Meta 

L-T 

5 

3 

Leucauge 

T-L 

5 

43 

Leucauge 
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ffl * 

tA, 'y±A'A^0:^M^K < 

^tiA, SmOimmi^A^t {TMe4), SMcD^i^i^mKMJALX, ^ / V B 

• ;t^'>n^;f A^e • T i^AAA^(DMKfl-^A. 

3. 

7Al0m •mfB^oAm^Acxisc-.Xi^^A^, AAM^tKAtz (Fig. 9). 

tij rm^J fv:. J; 9 {C, A t'>A^lt ^MMAj 

Kb Diii^j Kb^mmmbXK6Ab, nn^j 'bmAm^^7pKoimAm(Dm(Dmmx'^r>x, x 

(DCt\t Fig. 9B Kt^\.^fzm'^f^b (Dm'i^KiA^ t S- ri^AifA^ • YBt>A 

XTMKt^t^b, ctib2U(DXt ^^A^(Dm^<^9:At^ TM-^AJ ^^K(D\t 


M-M 





2 


1 

4 




4 

8 


1 

a 




T—M 




2 

3 


4 

2 

1 



30 

52 


1 

3 




L-M 


L—T 


L—L 




12 





2 



2 



4 

r 



A 


M-M 




0 

0.7 



2.0 

0 

0 

0 

2.0 

0.5 

0 

0.1 

0.3 

0 

T 


T—M 




a3 

1.0 


0.5 

1.0 

0.2 

0 

_ 

150 

3.3 

0 


0.3 

0 

0 


L—M 



0 

0 

U 


0 



Q1 

0 

0 

0.2 


0 

0.3 

Q 

O 

0 


B 


Fig. 9. Frequency of interferences in each quadrate. A: number of interferences in 
each quadrate, B: number of interfernces per web in each quadrate. T-M shows that 
T intruded into the web of M. M: Meta kompirensis, T: Tetragnatha spp., L: 
Leucauge magnifica. 
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d-d-i^D*^'7''*©art^a5;<)S rg|'5ft±J 

c®J:l!iJsliiCSfeigfif;^*5^t,'/cJ6i 4i|x.^)#xS;6)', jfeicidi-i/r J;-5 '®ic 

« ® b-S C i (i-e ^ tA 

l'oi3:-5 ^--7/ K3'7r^c!;T->d-*'/*®|g^®ftAfe, r^»ftJ:l A;fc-f:oA. 

L;6)Lc:®li-51i, irfijffiMftAi' Tilfiit-hJ lc®AiSffl1-5 c i*)f,®£#,Wj§te'eii5S. 

oIf'IC, 14~15aiCd-7f-->o;t7 7,^-)e;^jgALAi^®W5S.^J®^-5. 14B®-^Ait9tJ (HH.W iCU, 
o T® 5 d- A ^ p * 7- 7"^ li 7 IK-tri) o 10Pj;?fltA®j;,!i'*16Ii#(C li, 3 

(q 2 • 7 • 11), A'^^ALA Iflf^liq SiCSfA 

ICittiL/c. HIS a ©untie B, BtIS®19llt(CSi^-fe'^T®A8KB'e®tt®{iEiCffi*;0^tA, -e 
®U;)'Htiaic8g^if.t5n/c 3 pe®9 t, 2P.i;;()^f'rAfe q 4icitilLr, tt'10PE.;6^ffl^feoT®A. CCDiH. 
me § ^[CXm^MKLfe te^, t-[n]lifllJ®ffl*^#o A fe® iifi <, 2 P>A' q 10 • l2ie®^o 
< o7c. |l3aB^5^l7^AittBfI®7;6't) 5oAAn2iCfA-:>7c. -f?it'Blt?.3£®iil^ai L®U*de fe.itfj 
^lC;fo-CoT:fc-l), 8 HrEgU*.'^/c-T#®44%Aa4 • 15|ft]SICfe’C.7c. T'aiB*rfelCq 7 i^A 
^ifr®—'^'^^>'5 q 11 A*>-e-:.-C:fo'i3 (D 2 )]WM'e:ii C-^tz), k>y —3®^AJirPJrA*S 

q StriiT-iJjiiiJe a>A'7)'o7c. 150ffl|l|SB19llt25t>lcU t>®-o7c7)a 
®7)S3{@f4;iaJ5;MLA®-5Ci7)'a)AT, -?:®PHltCit L® C o 7c i jtflij $ tlS- 

d'd' ■> D 7? 7- d";!' ■> a 7? 7- A^r^J ACKt '>A77"A^—■> n 7? 7- A^rfflT'iiljB, 

rg|fjSt±J AcfoC')7c. TfA^pTjT--A^r-A;t->n*4--A^®f'a?Bqll • 7 A' 
^<, |!3S)7ci9SRffiBq 7Ti^AAA*—;4-;t ^ pTj ;r. 7'^r®TtJlifiq 11A^®7)5, 
*7cl9.'iaffi!i7rL^ q 6 • 7t?rf5®- T •> A77"A^ —T q 4 • 7 ie®4i Lr*>-<9 , 

ffl*7cl9!iaiSfeiHil'. 

fAlb-ja.k^it^ilKLr, q 7t?®igA7)Si < (C^7i'o7c. 

^liffl77i)lffliM'ei$^7cA-5K, d-d-->p77t-A^B rjlli^j i TilfiltAJ Lr:fo' 

T->A77"A^ • K3 Tp A^B ri^iti-J !C*4>LAU5. t7cfi|(|^®®ffii®lIjS-t:®-5 

i, At'^p * t A^iiMK®AI?l'A)i^Etc7)AcAo AjfifflL, 7t-^y K^'7 7''^:!i)Mle/J^$l^7J■ 
ItJKlcTiAcAoTjifflLr®^. 3afflfflfflAls$B, -rtrfCii;-;7cA-5fc, Ka Tt A^: • T 

■>A77"A^ • AA->p 77 t A^r®IHC/k$ < Ti-STi^b, tt'-l^®l^:lS®Aa^ill^f L7c|gfirrftS^®ii®B, 
$|fi^il-S7cJ6®'igrtg®Ai$iia)®L-Cl'5<i:®A-5'e*A-i. S7c, T^ritJ'.J iCBl!l:®®/h$ I'A 
){J|E7)^, DH^-J l<:BMlSfflA^®Ai^lK7)S^®cife, #3®AI?®7'/ K a T; A^ • r ■> A A A 
*7)sr^?iSt±J ^©AiftigLAl'.SCiiMaL'CA'S. 7c7cL, ®M®®/k§i-'ABlAicy 

-■7/ KatA* • T->AAA^AiSfflbTlAj:i,)C<hB, i!l5#;A'ia.|a'f SlgiC, TB/KiSl*'*-5 C i 
TjSjlf'l'lrfea C i^TSLAl'S. 

Itl ly^MMffticnMcommi^xo y Lti'sSic J; ^ Tit-ig®,^$ AigiTrAMTi S e i 

(i, Duffy (1962.1966), AEQ (1969), Enders (1974) i^lC A ^ Tfg)iS$tlT7b'<9, -AfflllH®— o 
iL-C#aA|i)JT]-r5SJi®it-9CiArr)tWBiiB^F)tl-r®2.. LALAtiA, 

IMS LTl ^ 5 i ® -9 ICj® BB i A f A tl7j: 1 ^. ;S-afflitffllirr®it ® A|g® A # $ fflit ® 1C A S i A 
6t, artA-AATfe, A^7i:aAo< 5Affl®®ftB/h$7j:|gAo< S/jNffi®f|5iA7)5igffl-e)%7u';i: 
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C©;Sjcol/'.-C Enders (1973) B, a tf ^ 0—M -4rgtope 
auran^ia i;it, HHi LT® 1C 

®iii(C, )3g#;;()S(fi|^©^^L7c#rtBitliSFB^;()i/h$i/'/cJ61C)i«Lic< 

f3®;i-?t-->a*;T':7""6®|gBFfjf)il^lC'0®-r, SK®M^<i:Cl'i5 i, MR® 
B 11.3 mm 7?S,o-r, MR®;^^®;^)^I><® 12.4 mm *jj;y4i<"b®® 
TjH^E® 12.2mm J;l9tj-b6^"f'/>§®'(i|FaA^'?>-btL, SIhIT?# btl/cjilcOi B)1 Kti ^ TI/^2,. 

C®<iiB, ;t^->n*^.^''^AsMR®/h$i/';^)]^KtB#:fticJtLTJ;i9;^;S7j:®^5gi9, MR® 
::>c^®:J'15K-7?BJ;i9/h$7i:Sg^?S2.c:i*^L'r®S®-^ife5-5*>. 'f'^Tffl76'lJKlco®-r|g®;^ 

L-i)^L*t->o ij t, M®®4^S®:^®E■^B, :?--^y K a >7 i?"^®*® 

V^^-?^04ifcfeS$ti-r®a**Siii; bTfJfflb'r®5®*sSIC'0®/c. ^<17;, MR®Mtt57^ 

(TableS), ■fM(*®ffll:^^.^:l«®iilcM'p-C®S 
#J'&BMR®/h$®:&)!JK'eft<, MR®;*cib'i'l^K’eBfg®. b/c;()SoT/jNMffl)i#::()S, MR®/h 
§® (*il5®s®®il?®) 7^)f$K{C:^<it®-e^4'®*)y-'eBti<, br^w 

•rsciicj^oT, ffl®;^^$S--i(.'rbfeR;t^j:< ifc, 
ttz, T->7-77"7'^7?BiC®)tIlFOB®-^-e'50jlliS7!, MR®/h$®iril^lEi;k;t®F^)I^E'e¥J^l#:fi 
lc^B7x®?)b iKi^-t?B(Ml*®«-^^*fiJfflb-rifi|ibT®SCi*«j|^t?*.5. ^--^y k 

a >7 bT7i: $tlT® 5. 

rs»it±j iCxy"x^?ii 9 -SbfcF;J 6 lc, ]|flJ3)®-ttiiB:<)^^Ji9MttoT®5. 

mlM®**->n*4--7'^'7:B, tjl%®7).84^, « • ^sffiffll6^'e*o/c®(cMbr, 
Mji®-enB, fiti|^®^65%, m-f-r^imAS33%(cmbx0?,. 

^^■>a*;t-7"^®:^4r, b/cii«B r^-gt±J ®q 5~7 • 9~11® 6 

btlfcfflT, C.tlb^(iil®7&®IEiKSyb, ctlb 2o®ybu-7”^$ blCM®®ic/bt;vjNE7>b'r, 

J-)!JKS.^ci9®¥i^l«^-eti(cm-rSmlS0®fiiltKb7c (Table6). cin^»7.S<h, x7’"x^l£ 

Ji i b T ® S J'JFJ K 7? BMRSO^blTtl BfflSi!*s|f|f)j;i9i.;tT®5®(cMbT, ry'x^^^tbr 
®ti:®;^){JIE-bBMBStl»3J;l9®/i?bT®a®:()St'*^5. tiiJ, MR®)I®J'BK7?®fflii(;*^tflW4; 
tiM^'bT®5;6s, C|^;6i<^:'^tt^IHiCJ;.5®*.7f:0J3■T?fe5. 


Table 5. Comparison of the scaffholds used by spiders among quadrates with various 
degree of coverage. A; number of webs using only plants for scaffholds, B; number 
of webs using web or/and thread of other individuals for scaffholds. Figures in 
bracket show the percent of B. L: Leucauge, T: Tetragnatha, M: Meta, 


Coverage of Number of 


quadrate 

quadrates 

A 

B(^) 

A 

B(^) 

A 

B(^) 

<25^ 

5 

2 

6 (75) 

0 

13 (100) 

0 

16 (100) 

25 - 50^ 

4 

34 

7 (17) 

0 

1 (100) 

1 

3 ( 75) 

>50^ 

7 

64 

6 ( 8) 

6 

9 ( 60) 

0 

2 (100) 

Total 

16 

100 

19 (16) 

6 

23 ( 79) 

1 

21 ( 96) 
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Table 6. Differences of the number of webs between early period and late period at the 
quadrates where spiders didn’t use guts and at the quadrates where spiders used guts 
for scaffholds. 


Coverage 

Guts 

were not used 


Guts were used 


Number of 

Earlv 

Late 

Number of 

Early 

Late 


quadrates 

period 

period 

quadrates 

period 

period 

<25^ 

1 

0.8 

0 

4 

1.6 

4.0 

L 25 - 50^ 

3 

10.4 

8.3 

1 

9.0 

16.0 

>50^^ 

6 

10.4 

5.3 

1 

8.0 

3.0 

<25%' 

— 

— 

— 

4 

3.8 

4.0 

T 25 - 50% 

— 

— 

— 

1 

1.0 

1.0 

>50% 

2 

7.5 

4.5 

1 

1.0 

1.0 


74^cb/i:oTl^5. DH/^J (D-Jj^M 

- -7y K 3 ■fll!® 2@;iic®H®® • 

;4-■> a * • T q 5 ~ 

S^TqTtrti, 9-J K3 < (C^®. CtLiiiiTiiffifCi o T q 7 ffl 

q 7-e®^--7/ Ka'7^'''^:®ifi|g!i, q7~8 

K'j, ;£i“®ri^f-/+^'^ • ^tiics®®fflfflV 

q 7 ftii® ^cl® 

filfCioTti, q 7 li#^igSg(C!ifll5'!^/Xiifirft?*-5 i^X. 

ilffitciiq 7 7:-lUtM.i.‘:) F3<y9'^0m-^. (i < (CHt|j5f^-,-C®.5 

--x/ K a-7 

<S®-t?, comic^-otq 7 li, li#®^.^x^'xjc;j;oTttl;toTig|g^feft*iJ;< 

LA^b, Ctlt>2a0q 7-v®^4i(iC®iiffr®ialig^f^^®J;$/cbbC<t2>fe®'e*'?>-5A^- ffist- 
q 7-eiii^S®ffliJ:ifett;ii:*S=t<;6'*'-oT®2.C.<!:-eS.5. Turnbull (1964) iit:t 
tyy'^ Achaearanea tepidariorum (CO0T, iaffl bTT bbTT^®) 

b, fi:i?‘A5MA®^®lfBlTiCp}ig|gt'S2:i*a'S'b-r®5. #SitO®r, «giC;*.;i^5|lf®Ms 
$ i ?Si£H#Fb 1 i 5 i (Table 7), ;!- ;T ■> n * X • T -X :b IS 9"^ ® 2 g T? (i, f| ® 

b/c^^oT q 7 ^®T ® fi- 

Tffl®t.s$® C. 4a (C b r ;4-;t-xn * X- fi, T-yi-tf 

<, iko9^om-xmmt ss'tt44'®/c j 6ic, ^Efi u sadi 

®*«jiJi®ii74:® q 7 icjiliffl biC< ®0-t?tt4:®4)^i,S4a4aS. 99 Ka >7^"^'? 
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Table 7. Differences of staying time in study area (days per individual) in relation 
to the number of preys caught by web (number of preys per web per day). 


Species 

Number of preys per web 

Number of spiders 

Staying time in days 


0- 3 

26 

1 . 88 

Leucauge 

o 

CO 

11 

5. 33 


10 

16 

4. 05 


0- 3 

25 

1.05 

Tetragnatha 

3- 10 

2 

1 . 28 


10 

9 

3. 51 

Meta 

0-100 

2 

8 . 00 

100 

2 

4. 00 


■tz^-tnu, mmm'pu tt-yati 

q 5 • 8 . ii~i2 • 14-t?, r-yi-tfP^Uq 6~7 •11-e, i-'aor^iiq 7 -n-c, mow. 


Tbale 8. Behavior of intruder after driving away by web owner. Figures show frequency 
of behaviors. A: Weaving, B: Driving away by web owner after intrusion into another 
web, C: Occupation of another web, D: Disappearance from study area, E; Others. 
Figure in bracket shows number of individuals wove at the same place drived away by 
web owner with in two days. 


Combination 
of species ^ 

A 

In 2 days 

More than 

3 days 

B 

C 

I) 

E 

Total 

M-M 


2 


2 

4 

1 

9 

T-M 





6 


6 

L-M 








M-T 

T-T 1 (1) 





5 

1 

7 

L-T 



2 

1 



3 


M-T. 5 

T-L 9 8 

L-T 9 8 2 


3 


32 

3 


5 

49 

25 


Total 24 (1) 8 12 

^ 42.3 


2 6 


50 2 

48.1 


104 


1.9 


5.8 


1.9 
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•5t., $^3i|4a«Sigffl-tir-fi<::?>^®0^-t?lciaSil!i*^f>l?|i|^L, )i?^®B t-trlcamllCiifflLTl'/c 

mA^u^n^-hPicm 

i.^M^nfzmA^(D<:cDm<D'ifm^A6t, '^mLfzhoAipi, i0ot>riA0at'^-icmmLtzi> 
®7iSfj80^i4'oT®a (Tables). ?fe® 0 t T?tCjfeffl L/; fe ® ® O ^>, ftA L/c®® * i ltd 

Ci'®KfciiSgL/cfefflii6%fC-rt'-r, C(DCtU, W'^pjc 

A^iS.A^(D',M^^&bim'A^co^P^^WP^^?>ct^A^-ti>cD'e^Ao. tA, iSALAfe®® 
•5 I3fj 5 *|J(iad^i-llJti)' LTtfo 19, pmmi UzUh 'lift®^«)*|}i!ii LT® S ei i*Atn^^ L 


LT®5 A'A-p;!)'. 3 a®-? ->0 * 

d--X ®fta,|f|f#®AJ6®|l|*(il BitiiB 3~10 cal T?S.5 t 
•5 (iVPl. .fflfC;5';i'5|I|®W^$'£;S(i 0.35mg/|ffi-C-'*l9, Edgar (1971) ©KtlitfC J; 

ac-fSi 1.63cal/(rticA'5;6'f>, ±fa®/-ci6iC(i 1 0 2~ 6 Eb ffl -5 C) i fC A'S. L7c;!)^ 

-oTti-tl-'>o*TA^/!)''ftS^$ift't5AtolCii, |ll®^(/'q 7 7?(i0.013~0.039 

B-rJ'i:t)t.O.3~O.9lMfPH'3/c0-«^dIoT®tl(i'A®M q 4 ttfi 1 

mi i'ic; A o T 1 0 * A <9 <9 f>tl7c i LT tiffl 

'JiifrTrti, i'lcJ;2,ffl«t,'fll#Pig®SilliigT6.iCtl®i4-llilK'rSKHi<9, tA^''-oi 

■ 9 (J7 L®ti|:i U 1/'^rtTrli, ttUc i iA'5. 

®t Dllft^J i r-MeltJiJ nUFpJ 

2.8B, rileft±J 2.1Bi rjlli^j (Dptippm^- ■ftA#AASffl®®-,ii9-^fflffl5'S^«Ji®89% 

tt r-^«t±J -CiJci-o Afci9, q 7 • Il-Cli^ft®48%ii < lc*4'f0AdoCo'C®5. cnt)®T-a# 
t±, |g®p|?._A*ii®;iiftciiicj;-,T, ril()it±j a/cl. 9feic 

A J; -9 A, ft A ■> O * T t- L-C-?-WKS:@)-r aiSlnJ;()Safe 0, ft ® 

ftiB*Jt)iCtl|®(l>® rJlli^J ®|glSJ^Bfr0lft-)SSgftSllHi4oT®5. ftc-t?, ^< Iff®;4';6'a>4 
;6'o4«*|!^®-C|g*io-r®S|@ft®51Zi^«ftf#lltRI1*l@-<Si, nUifJ 3.4B, Til&tJ-.J 2.O0i 

4<9- r^oft±j Kis<rfzpmmmmn^ms.<om.mLx^^i,cttAbti-z. 

t i9*S-f^4,TO^ftftJaJlMKi'ftl<'b®®l?^i bAT®/cA'=IS^-CA5i, ^<fif 
m^Ami-h^-otzmWPi, 1 02OEa±®li:;6S;6';6' 0415 *^ 42^^*0 4 . 1 0 43.6®® 

C®ft -9 4 iffift« 1 B 1. W3.3^ftK'+9->^oT®5 C i(C4 
'S* 

Jioft-9tc ftli9-pftftftoA|5;&t)o-t®5|ift*s?flKic:Aft*'fto-t®S*s, ngic*'*' 

5f?*J^®7cfeiC-i(^g.44lJ-®|ff^®l'-bT®5 (Table 9). 

®o{ft"9 rjlljq^J bo AO'.^fift{ft r^illtJr.J ft() 

f#-r5ftilCfto A£^$44lt ®||^ Iftift®# L TO' 2,. 

(A'lcr-yftA'A^ldoo'TTtfeS*'', ci®a*^feo{ftb f^elt-hj ®A(C9>i)JLTO'SIlrliliH'ft* 
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Table 9. Number of preys caught by web (no. of preys per web per day) 
at “above stream” and “bank”. 



“Bank” 


“Above stream” 



Leucauge 

Leucauge 

Tetragnatha 

Meta 

Early period 

4.0 

38.1 

26.1 

128.4 

Late period 

3.3 

31.6 

18.4 

— 


5 i, T ■> d- *'■ /'-t ffl t) ffl ii j}- ^ n ;0 ;f- ^ ffl ® ffl 3 5)- ® 2 fsg id -f # fi: t ^ (Table 9). 

DUi^J fi r^«t±J ©^tjlOdb® 1 Cfflit 

nnj^j 

(ittafes. dfflsii rsisit±j niii^j t rgieit±j 0%xyj'tciMmb 

(Table 10). CtXfi, T 

\C\t'<X'Ph^fzib t, t> o Tl,^ 5 0.5Bi®<ffl*io T t '/j:®II#RU;()Sg 

^dcfeTrafeS. —3*i3-i^K;fe5d itiSi®/!:®- fcdiL. r ■>d-d7'^"^®f^ 

Sii^;t -> n * ?- 2 db® 1 dii,^ L 3 d>® 1 liSt?* S f., d ®gg®|lf»T 4+d}'(**®*l$ 

li-et T->d-*''d''^:lifSf4a-ei)5d'--7/ Ka-d^'^diS^cInL-r^Sq 7jCj;<|g*?g 

-otafeij, idffl^Bfrfd-St-5'r£>gfi:l;® 

LT® S ®/c i #;i 5. 

®^®q 7-et;6^fe-f-®K3od-o-Ct^.5. gJifi4'|?ijT;(i, :f.i^d'-vy K a 4 2"■=ed)^ffi^/c/c^-C■b^c,t 
^fi)Tfd§li*y''SilHl]fd^®^(i;T->'d-dj"4'^*sftAL, |iti20E®t|*!SAftl^L/cdid® 
^*--7/ K3t7A^(i-r-CK100Ej^±®l5;$rA-sr«MAL-rt^/cAJ6*^iiit7!)^|i6<, ftAL/c 
T■>d-d7"9 i fc A. r 6ti, 

Table 10. Staying time in study area (days per individual: A), web-keeping time (days 
per individual: B), ratio of B per A (%: C), number of preys caught by spider (no. 
per individual per day: D). * Spiders who did not weave are excluded. 




L 

T 

A. 

Staying time 

2.6 

1.6 

B. 

Weaving time 

1.6 

0.5 

C. 

Bper A(%) 

63 

32 

D. 

Number of preys 

6.3 

4.7 


M 

Leucauge * 


“Above stream” ‘ 

'Bank’ 

5.0 

3.5 

3.2 

1.7 

2.1 

2.5 

33 

62 

77 

62.0 

15.9 

4.0 
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Table 11. Number of preys caught by spider in relation to body length. BL: Body 
length, NS: Number of spiders, NP: Number of preys per spider. 



Leucauge 


Tetragnatha 



Meta 


BL(mm) 

NS 

NP 

BL(mm) 

NS 

NP 

BL(mm) 

NS 

NP 

6-10 

1 

0 

6 

4 

1.9 

11-12 

2 

50.6 

10-13 

30 

6.4 

6-10 

25 

4.3 

14-15 

2 

135.6 

13 

20 

13.0 

10 

8 

9.6 
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